The comparison of a fibrogenic and two nonfibrogenic dusts by bronchoalveolar lavage.
Analysis of bronchoalveolar lavage fluid (BALF) appears to be a sensitive approach to characterizing an acute inflammatory response within the lung. More work, however, is needed to determine if analyses of BALF endpoints can predict chronic responses (i.e., fibrosis). The objective of the present study was to compare the dose and temporal pulmonary response of a known fibrogenic agent, silica, and two known nonfibrogenic agents, aluminum oxide and titanium dioxide. Animals were instilled with silica (0, 0.2, 1.0, or 5.0 mg/100 g body wt), titanium dioxide (1.0 or 5 mg/100 g body wt), aluminium oxide (1.0 or 5.0 mg/100 g body wt) or saline. Animals (n = 5/group) were terminated 1, 7, 14, 28, and 63 days following instillation, and the BALF was characterized by biochemical and cellular assays. Histopathological changes were determined at 60 days after exposure. The biochemical results demonstrated BALF levels of lactate dehydrogenase (LDH), beta-glucuronidase (BG), N-acetylglucosaminidase (NAG), and total protein (TP) increased in a dose-related fashion at the earlier time points for all test materials, with the magnitude of change being greatest for silica. The temporal response for these parameters was significantly different for the two classes of materials. With time, the response for the fibrogenic dust steadily increased, while the levels for the nonfibrogenic dusts decreased toward normal values during the 2-month study period. Of the cellular changes, total cell numbers, neutrophils, and lymphocyte numbers were the most sensitive markers of the pulmonary response. As shown with the biochemical parameters, the cellular response to silica increased with time while that of the nuisance dusts did not. It was also found that, similar to inhalation studies, high doses of a nuisance dust may result in toxicity/inflammation. This toxicity at high dose levels emphasizes the importance of choosing relevant doses when comparing potentially fibrogenic and nonfibrogenic dusts. In conclusion, the persistent and progressive changes seen in the biochemical (LDH, TP, BG, NAG) and cellular parameters (total cells, neutrophils and lymphocytes) following silica administration correlated with the fibrotic response which occurred after exposure to this material. The less dramatic and transient changes seen with aluminum oxide and titanium dioxide correlated with the inert nature of these nuisance dusts. The results of this study indicate evaluation of BALF may provide a means to predict the chronic pulmonary response to a material.